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1.2.2

27

mm

No.
1 187.6 8.6 171.2 8.4 179.4 11.8
2 105.6 7.2 94.8 7.2 100.2 9.0
3 228.0 10.8 205.6 10.1 216.8 15.3
4 61.4 3.4 57.2 9.5 59.3 4.0
5 48.8 4.3 43.9 3.5 45.3 4.1
6 64.4 4.2 59.6 4.1 62.0 4.8
7 38.4 2.6 35.7 3.0 37.0 3.1
8 75.1 3.5 69.6 2.4 72.3 4.0
9 77.9 3.6 72.2 2.5 75.0 4.2
10 71.8 3.5 66.6 2.3 69.2 3.9
11 60.4 4.9 55.2 4.1 57.8 5.2
12 28.5 1.8 23.9 1.4 25.2 2.0
13 81.9 3.2 78.0 2.9 79.0 4.2
14 82.4 3.3 78.6 3.3 79.5 4.4
15 81.2 3.3 75.4 2.9 78.3 4.2
16 62.8 4.5 56.8 4.1 59.8 5.2
17 25.3 1.4 23.2 1.5 24.3 1.8
18 77.1 3.6 711 2.5 74.1 4.3
19 72.5 3.8 66.6 2.8 69.5 4.4
20 81.5 3.8 75.1 2.9 78.3 4.9
21 56.6 4.2 51.0 3.2 53.8 4.7
22 255 1.5 23.4 1.2 24.4 1.7
23 60.3 3.9 54.8 3.7 57.6 4.7
24 57.2 3.7 51.9 3.6 54.6 4.5
25 49.6 3.8 44.7 3.4 47.3 4.3
26 235 1.8 21.2 1.9 22.4 2.1
27 47.5 4.0 42.1 3.3 44.8 4.6
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1.2.3

2
mm
187.6 190.8 105.6 112.4 75.1 70.9
8.6 5.7 7.2 4.8 3.5 3.3
171.2 174.2 94.8 102.0 70.0 64.7
8.4 6.9 7.2 4.9 2.4 3.0
179.4 182.5 100.2 107.2 72.3 67.8
11.8 10.7 9.0 7.1 4.0 4.4
mm

-3.1 -6.8 4.1

9.6 7.7 3.7

-3.0 7.2 4.8

8.6 8.0 3.5

-3.1 -7.0 4.5

9.1 7.8 3.6
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(%)
1 21.7 30.5 30.5 Thickness of joints
19.2 27.0 57.5 Length of finger bones
3 5.8 8.2 65.7 Length from nail base to finger
tip
4 4.7 6.7 72.4 Nail breadth
5 3.2 4.4 76.8 Breadth of finger tip
6 2.1 2.9 79.7 Length of distal link of fingers
7 1.5 2.1 81.9 Palm length
1 2
58 3
1 2
1 2
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1)
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— Varimax

1 16.1 27.1 27.1
2 2.6 21.5 48.6
3 1.4 13.4 62.0
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5 1.1 8.7 80.0
50 211 100
100
100

<-FC2—>

17




50

15

95%

2-2-2

18

95%



1 2 3 4 5 6 7 8 9
63.3 62.7 60.1 57.0 55.3 55.9 58.5 61.6 60.5
50.8 48.1 43.8 40.4 39.9 42.6 46.9 50.3 46.9
63.9 68.8 69.7 66.2 60.2 55.3 54.3 57.9 62.6
82.5 82.9 78.6 72.3 67.5 67.2 71.4 77.8 76.5
79.5 79.7 75.6 69.5 65.1 64.9 69.1 75.1 73.7
76.4 76.2 71.9 66.0 61.9 62.1 66.4 72.3 70.6
60.1 67.1 68.6 63.8 55.5 48.6 47.1 51.9 58.2
87.4 87.9 83.5 76.8 71.6 71.1 75.4 82.2 80.7
87.3 87.3 82.4 75.5 70.6 70.6 75.6 82.5 80.2
86.8 86.3 81.2 74.3 69.8 70.2 75.4 82.2 79.4
62.7 69.3 70.3 65.1 56.9 50.3 49.3 54.5 60.7
77.5 77.5 72.9 66.3 61.6 61.5 66.1 72.7 70.6
82.2 82.6 78.0 71.1 65.9 65.5 70.1 77.0 75.2
86.8 87.4 82.7 75.4 69.8 69.1 73.9 81.2 79.5
57.5 62.4 62.3 57.2 50.1 45.2 45.3 50.4 54.1
60.6 60.3 56.6 51.8 48.6 48.8 52.5 57.3 55.4
63.5 63.5 60.1 55.2 51.6 51.6 55.0 59.9 58.5
48.8 53.7 54.9 51.6 45.7 40.8 39.6 42.9 47.6
37.4 39.1 39.6 38.6 36.6 34.9 34.5 35.5 37.2
26.7 28.5 284 26.4 23.7 21.9 22.1 24.1 25.5
26.0 26.9 26.3 24.5 22.6 21.7 22.3 24.1 24.4
26.1 27.3 26.8 24.9 22.8 21.6 22.1 23.9 24.5
23.2 24.3 24.2 23.1 215 20.5 20.5 21.7 22.5
193.0| 195.1| 188.0| 1759 1659| 163.8| 170.8 183.0| 180.6
2288 | 241.9| 240.2| 2249| 204.8| 191.7| 1934 208.7 | 216.7
105.3| 1079| 106.0| 100.7 95.1 92.5 94.4 99.7| 100.4
48.0 48.2 46.5 43.7 41.7 41.4 43.2 45.9 44.8
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O Male
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& Boundary family
A Male average

Short £\ Female average
4045 20 T 0.0 0 20 30 .0

1 2 3 4 5 6 7 8 9
195.3| 206.2| 2054 1934 177.2| 166.4| 167.2 179.2| 186.3
108.8 114.4 1129| 105.0 955 89.9 914 99.2| 102.1
80.1 85.5 86.5 82.6 76.0 70.6 69.6 73.5 78.0

3 2 1 8 7 6 5 4 9
188.0| 195.1| 193.0( 183.0 170.8| 163.8| 1659 1759 180.6
106.0| 107.9| 105.3 99.7 94.4 925 95.1| 100.7| 100.4
82.4 87.3 87.3 825 75.6 70.6 70.6 75.5 80.2
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1 CT
Posture 1
ICP Iterative Closest Point




[2-2-2]

[2-2-1] N. Miyata, T. Kurihara, S. Kamojima, M. Mochimaru, M. Kouchi, and J.
Ota (2003) Method to derive hand link model with MRI images. Proceedings
of the 21th Annual Conference of the Robotics Society of Japan, 1A11.

[2-2-2] R. Kurihara and N. Miyata (2004) Modeling deformable human hands from
medical images. Proceedings of Eurographics/ACM SIGGRAPH Symposium
on Computer Animation.
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C MC2 PP MP D;E
MRI

( e dactylion
Subyject
Link Method | 2 3
Proximal MRI 434 489 41
Present method 413 495 400
difference 21 (i -1.1
Middle MREI 2T 266 238
Present method 235 237 236
difference -35 -29 03
Dristal MEI 22 232 12D
Present method 230 199 23.1
dilTerence 0.1 33 1.1
s3 1[mm] s1 s2
2 3.5[mm]
17.4[mm)]
3)
CREST
2005 3 3

2-2-3 M.Kouchi, M.Mochimaru, K.tsuzuki, and T.Yokoi(1996) Random errors
in anthoropometry Journal of Human Ergology, 155-166

26



23.1

(MRI)
MR
[2-3-2]
MR
[2-3-2] MR
2311
3 Step
100
[2-3-3]
( )
MR

[2-3-1]

MR
MR
3 MR
(Stepl)
(Step2)
( 2-3-1)

27



bone model
volume rendered voxel data

2.3.1.2
MR
(Step3)
Oriented Bounding

Box(OBB) [2-3-4] OBB

OBB X 7

MR
Yq. MR volume image
I
World Coordinate 7
1
[
|
Bone modelfoordinate
'
rz
J1% K} 7
polygon £
! bone model
n~—OBB slice images

2.3.1.3

MR

28



n
P=Shi
i
n:
bi: i MR OBB
(
MR voxel image
/// ~ ///-_!I/ P
Bone model coordinate e ——
4 x representative
. points
24+ polygon Vol
5 bone model [
The Overview of Registraton
2.3.1.4
12
y z Xy z
1 x(+ 2 ) 1
MR
MR

29

12

MR



MR

[2-3-1] , , , , , .

1A11, 2003.
[2-3-2] S. Kamojima, N. Miyata, and J. Ota: “ldentification of Position and Orientation
of Hand Bonesrom MR Images by Bone Model Registration”,In the Proceedings
IROS to be appeared, 2004.
[2-3-3] Ryu J. H., Kim H. S., Byun H. S., Lee K. H.:”"High Quality isosurface generation
from medical images,” In the Proceedings of the 31th InternationalConference
on CIE, 86-91, 2003.
[2-3-4] S. Gottschalk, M. C. Lin, and D. Manocha:"OBB-Tree:A Hierarchical Structure
for Rapid Interference Detection,” In the Proceedings of ACM Siggraph, 1996.
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MR

Magnetic field strength | 0.95T
Scanning time/Posture 12mm 13sec
Field of view 250x250mm
(Resolution) 256%x256
Slice interval 15
Physical pixel spacing 0.98x0.98mm
Bit per pixel 8bits/pixel

12
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ICP

5)

21 2003.9.20 22
6)J.H. Ryu, N. Miyata, M. Kouchi, M. Mochimaru, K H. Lee "Analysis of skin
movements with respect to bone motions using MR images”, International
Journal of CAD/CAM, Vol.3, No.2, pp. 61-66 (2003).
7)

2004 3 12
8)
CREST

2006 3 3
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MRI

Pixel Size| 0.98mm

Number of 100
Slice

Thickness| 1.5mm
of the Slice

Measuring| 12min
Time 13sec

MRI

GeoMagicStudio5.0 Raindrop Geomagic

Registration
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http://www.dh.aist.go.jp/research/awaseru/dhand-link/dhand-link1.html.ja
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2006 3 3

41

MP



3.3.1

3.3.2
(1)

(2)

(3)

3.1

GUI

20

Wavefront OBJ

42

3.2

CG



Wavefront OBJ
(4) CG

)
Walk
ON OFF

(6)
Windows XP Microsoft Windows

GeForce

3.3.3

20

3-3-1 3-3-2
3-3-4 3-3-6

43

3-3-3



3-3-1

3-3-3 3-3-4

44



3-3-5 3-3-6

3.34

20

45



46



47



MR

48

2mm



(1)

27

(2)
(1) 101
81

(1) 100

Closest Point
MR

(3)

100

68

50

20

50

33

MR

49

70

100

50

27

MR

ICP lterative

MR
MR



2mm

100

(a) (b)
(c) (d)

1)
2)
3)
4)1) 3)

5)

http://www.hql.jp

50



DASSAULT

MRI

CAD

CATIA

51

MRI

2mm



CAD

52



108-0073

541-0047

28




